Pyruvate ameliorates post ischemic injury of rat astrocytes and protects them against PARP mediated cell death.
This in vitro study was designed to examine the efficacy of exogenous pyruvate and glucose as a fuel substrate to protect rat astrocytes from post-ischemic injury. Astrocytes were incubated in Kreb's buffer deprived of oxygen and glucose for 6 h (ischemia) followed by incubation with added pyruvate or glucose and normoxia for the next 6 h (reperfusion). The transformation of reactive astrocytes in response to various treatments was examined by immunostaining with glial fibrillary acidic protein. The extent of cell damage was evaluated in terms of lactate dehydrogenase leakage from the cells and altered intracellular redox status. The mechanism of cell death was determined by immunoblotting with cytochrome C, caspase-3 and PARP antibodies. The mechanism of the action of pyruvate was determined by measuring the activity of pyruvate dehydrogenase complex, and cellular metabolic status by measuring ATP levels. In comparison to glucose, supply of exogenous pyruvate restored the morphological integrity of post-ischemic astrocytes and prevented gliosis. Pyruvate prevented the cell death of post-ischemic astrocytes by inhibiting the leakage of lactate dehydrogenase, decreasing the redox ratio and restraining the activation of apoptotic events such as release of mitochondrial cytochrome c and fragmentation of caspase-3 and PARP. This study also suggests that pyruvate may accelerate its own metabolism by increasing the activity of pyruvate dehydrogenase and thus restores the cellular ATP levels in post-ischemic astrocytes. Use of pyruvate as an alternate fuel substrate may provide a possibility for the novel therapeutic approach to the treatment of cerebral ischemia.